to some extent in any work of travel writing. In such writings by Dickens, then, we regularly find him 'transforming that impression of urban reality through the startling originality of his imagination.' 9 His unique viewpoint and personification elevate what would otherwise be verbatim reports to stylized fiction; in Venice he travels a 'phantom street' in 'this ghostly city', whilst on a train journey he felt he 'may be coming from the moon'. 10 Retrospectively,
we can read such passages as otherworldly, but of course these allusions were not intended by their author to be taken literally; it is we who transform the works into science fiction, not Dickens, nor Swift, Poe and Paltock. Another fertile (or problematic) ground for exploration of pre-1929 SF is gothic horror and fantasy. 11 Distinct genres in their own right, they nonetheless contain numerous elements that overlap and presage science fiction. The otherworldly encounters of spirits and inhuman powers, or man's unholy pursuit of such forces, for example, can be thematically read in terms of alien life or the scientist's discovery of new and devastating technology. It is significant that writers frequently identified as precursors of SF -Edgar Allan Poe, E.T.A. Hoffmann and Fitz-James O'Brien -are all remembered primarily as writers of gothic fairy tales. Horror and fantasy allowed authors to write openly about extraordinary events without reference to metaphor and allegory; this touches upon a much larger debate about where fantasy ends and science fiction begins: what constitutes the 'science' in science fiction that distinguishes it from pure flight of fancy? 12 It is not so much the physical presence of science or technology within a narrative, so much as
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Interdisciplinary Studies in the Long Nineteenth Century, 10 (2010) www. 19 .bbk.ac.uk the awareness of science and technology which pushes early tales of the fantastic closer to the genre of science fiction as we know it today (Roger Luckhurst calls SF 'a literature of technologically saturated societies' 13 ). Dickens's bizarre reference to 'a Megalosaurus, forty feet long or so, waddling like an elephantine lizard up Holborn Hill' in the opening passage of
Bleak House highlights the factor of popular science, with contemporary theories forming a common reference in everyday conversation. 14 Of course, we now know that Megalosaurus had a completely different form from the elephantine lizard that Dickens and his contemporaries saw at the Great Exhibition, which serves to highlight the common danger of SF, namely that scientific theories are continually developed and revised so that the science of the past becomes the fantasy of today. When plausible explanations can become implausible in the wake of subsequent scientific discoveries, it is not so much the validity of an explanation, but the act itself of trying to rationally explain the inexplicable that can ground the fantastic into the realm of science fiction. 15 For example, in O'Brien's What Was It? (1859), in which a boarding house is host to an invisible creature, there is no scientific description of the creature's origin (i.e. scientific experiment gone wrong, new species discovered, etc), yet once the protagonist catches the creature, his actions are entirely scientific: he binds the creature, and tries to examine it, inviting various scientists to come and do so as well. 16 The realm of fantasy is thus subjected to the conditions of science fiction: an irrational event is dealt with rationally. It is comparable with Scrooge's rationalization of the ghosts in A Christmas Carol (1843). Scrooge initially disbelieves in Marley's ghost, without 'evidence' of his 'reality, beyond that of [his] own senses', insisting that Marley is merely the product of indigestion, with 'more of gravy than of grave about' him. 17 Deborah Thomas notes that 'Scrooge struggles to maintain his factual surroundings' and while his rationalization is less developed than that in O'Brien's story, nonetheless it is retained in the character's attempt to reconcile unusual events within the framework of a normal existence; in Hollington's words, to 'infiltrate them into the everyday'. 18 Scrooge's reaction addresses the issue of how such things may be possible, which is not the concern of pure fantasy; it places the extraordinary in the realm of the ordinary, which resonates with science fiction. 
II
Concerning Robots and Automatons
If 'nineteenth-century science fiction' is an anachronism, then 'nineteenth-century robot' is no lesser one. Though predating SF, the term robot was still not coined until 1921, when it was used in Karel Čapek's play Rossum's Universal Robots. 27 The play covers many of the generic features found in later robot fiction: the robots are mass-manufactured to serve
humanity, yet ultimately revolt and usurp humans; the moral of the story is as much about man's arrogance and the rights of the robots as it is about the menace of other life. Čapek's use of the robot, like so many that followed him, was as an allegory for class distinctions in contemporary society: humanity's use of the robot corresponds to the upper class treatment of the worker; frequently, then, we find robot fiction dealing with similar issues of social position and the conflict between internal merit and perceived status that are explored at length in Great Expectations. But there is a disparity between the locations of robot fiction and its predecessors. The term 'robot' is taken from the Czech verb meaning 'to work', so that to be a robot is literally to be a worker, but pre-twentieth-century fictions of artificial life do not specifically address the worker, nor are they based in the industrial sector. The reason for this is that there was a far more prominent example of artificial life, namely the automaton, and consequently it is this that offers the relevant model for predecessors of robot fiction, including Great Expectations.
The title of automata encompasses a wide assortment of clockwork models, intricate machines or elaborate hoaxes that all purported to simulate human life; these mechanical mimicries of flesh and blood were a popular form of entertainment in eighteenth and nineteenth century society. Therefore, while an automaton is certainly a predecessor of the robot, the fundamental divide between the two is this: a robot is a worker, an automaton is an end in itself with no function other than to incite wonder; its place is not in the factory, but in society.
The other key element to note about the automaton is the resulting celebration of the inventor. Enlightenment culture allowed for the idea of artificial life to be distinguished from Little Nell's travels across the countryside, for instance, provides meetings with two forms of automata, the puppet and the waxwork, that suggests the range of meanings of automata from the comedic to the purportedly educational.
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Of more interest to the current study is Dickens's reference in Our Mutual Friend to 'a well conducted automaton' who plays music at Georgina Podsnap's birthday party, primarily because the term is used to refer to a human; Katherine Inglis notes how in this instance, automata are used as 'models for human degradation', the use of the term 'automaton' here not being used to suggest that the inanimate form is achieving the qualities of the animate, but instead reversing the process and downgrading the animate to inanimate, the human to an object of insignificance. 33 In Dickens's works the automaton becomes an allegorical device. 35 Dickens himself famously criticized the mechanization of humanity in Hard Times;
fancy had no place in a town like Coketown, 'inhabited by people like one another, who all went in and out at the same hours, with the same sound upon the same pavements, to do the same work, and to whom every day was the same as yesterday and to-morrow, and every year the counterpart of the last and the next.' another tale of the automaton, Hoffmann's The Sandman. 39 The story begins with the death of the hero Nathanael's father, and the implication of the villainous Coppelius in the crime, who subsequently disappears before justice can be served. Years pass, and Nathanael, now a student, falls in love with his mentor Spalanzani's supposed daughter, Olympia, who is cold and distant, with 'icy lips' and a 'cold hand'. 40 This romance forms the central premise of the story; his pursuit of her alienates him from a childhood sweetheart who, like Biddy in Dickens's story, offers a more homely yet less intoxicating romance; it also brings him into conflict with his friends who all note the unsuitability of Olympia as a lover:
She seems to us -don't take this badly, my brother -strangely stiff and soulless. Her figure is symmetrical, so is her face, that's true enough, and if her eyes were not so completely devoid of life -the power of vision, I mean -she might be considered beautiful. Her step is particularly measured: all of her movements seem to stem from some kind of clockwork.
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These last words prove tragically insightful, for the strange girl is revealed to be indeed a clockwork automaton, made by the joint efforts of Spalanzani and Coppelius, who has returned under the pseudonym of Coppola. Nathanael discovers Olympia's lifeless body just as her bickering inventors leave her in pieces, her eyes vacant to emphasize her artificiality.
Haunted by the horror of what he has experienced, Nathanael ultimately commits suicide.
There are four elements of Hoffmann's story that are relevant to Great Expectations: the unfulfilled love of the hero, the coolness and detachment of the heroine, the (im)morality of her inventors, and the location of the narrative within society. This last point is a direct indicator that the model for Olympia is the automaton, not the robot; it also explains how this mechanical creature can exist in society without causing a response of sensationalism or fear, but rather invoking quiet disapproval of the 'inexcusable deceit to have smuggled a wooden doll into proper tea circles […] and to have palmed it off as human.' 42 It is not a tale of a usurping race, but of a created being operating outside of its social class.
The emotionless Olympia who casts a spell over the hero is clearly comparable to Estella and her hold over Pip. Nathanael first sees Olympia prior to her debut in society, 'locked up so that no-one can come near her' by Spalanzani within his house, just as Pip Estella's responses to the world around her are exclusively logical: she hears the words Pips says, but cannot respond to them emotionally. The unrequited love of Pip and Nathanael for a being unable to respond can trace its roots back to Pygmalion, whose statue is 'at once a perfect woman, too good to be true, and also less than a woman, not even real.' 46 Dickens had touched upon the myth before; in Master Humphrey's Clock, Sam Weller tells the tale of a hairdresser enamoured with a mannequin, who vows only to wed the girl who looks exactly like the dummy, which various female admirers interpret as being 'wery sinful and that he was wurshippin' a idle'. 47 Yet no sooner does he meet such a girl than she in turn falls in love with a male mannequin and makes the same vow he had before: the hairdresser perceives 'the hand of fate'. 48 The love for the mannequin is defined as unnatural and justly punishable, yet its root is precisely in the unattainability of the object. Is the allure therefore, precisely because the subject is so different? For Pip, Estella seems from another world; he places her upon a pedestal and worships her initially without hope of reciprocation: he 'would have gone through a great deal to kiss her cheek' but recognizes that to her a kiss 'was worth nothing' in Great Expectations Tambling suggests that in the book '[i]dentities become a matter of social control and naming', noting in particular that Estella's constitution is altered from its original status 'by the identity she receives from Miss Havisham's hands'. 50 Everything cold and inhuman about Estella is the direct result of Miss Havisham's crazed intentions to turn her into an object of desire (specifically, an object to be desired, rather than one that feels desire):
Hear me Pip! I adopted her to be loved. I bred her, and educated her, to be loved. I developed her into what she is, that she might be loved. Love her! (213)
The science fiction element of the inventor is emphasized by the gothic presentation of Miss in Great Expectations Havisham; Brian Aldiss summarizes that science fiction is 'characteristically cast in the gothic or post-gothic mode'. 51 As discussed earlier, gothic fiction is often interpreted retrospectively as early science fiction. Fred Botting justifies the link between the genre by suggesting that they both 'share a fascination with the ruination of the species and the monstrous dissolution of the imaginary integrity of the human body', and it is precisely such degradation of the human form that is not only performed by Miss Havisham on her young
ward, but furthermore exhibited in her own decayed state; Dickens's descriptions of her are both horrific and indicative of the body's collapse. 52 Whether Miss Havisham be a 'ghastly waxwork' or 'skeleton in the ashes of a rich dress' (49), the character has a supernatural element, and is frequently referred to by critics either as a witch or witchlike. 53 Dickens describes Miss Havisham's surroundings at Satis House in such a way that resonates with the stereotypical creepy castle in the middle of the forest, where horror story protagonists foolishly seek shelter from the storm: 54 A fire had been lately kindled in the damp, old-fashioned grate, and it was more disposed to go out than to burn up, and the reluctant smoke which hung in the room seemed colder than the clearer air -like our own marsh mist. Certain wintry branches of candles on the high chimney-piece faintly lighted the chamber: or, it would be more expressive to say, faintly troubled its darkness. It was spacious, and I daresay had once been handsome, but every discernible thing in it was covered with dust and mould, and dropping to pieces. The most prominent object was a long table with a tablecloth spread on it, as if a feast had been in preparation when the house and the clock all stopped together. An epergne or centre-piece of some kind was in the middle of this cloth: it was so heavily overhung with cobwebs that its form was quite indistinguishable; and, as I looked along the yellow expanse out of which I remember its seeming to grow, like a black fungus, I saw speckle-legged spiders with blotchy bodies running home to it, and running out from it, as if some circumstance of the greatest public importance had just transpired in the spider community.
I heard the mice too, rattling behind the panels, as if the same occurrence were important to their interests. But the black beetles took no notice of the agitation, and groped about the hearth in a ponderous, elderly way, as if they were short-sighted and hard of hearing, and not on terms with one another.
These crawling things had fascinated my attention, and I was watching them from a distance, when Miss Havisham laid a hand upon my shoulder. In her other hand she had a crutch-headed stick on which she leaned, and she looked like the in Great Expectations and his hair and beard sadly wanted the attention of a barber.' 58 Whilst the automaton was a wonder of science, the inventor was closer to an outcast, a shadowy figure playing second fiddle to his own creation. Arthur C. Clarke said that 'any sufficiently advanced technology is indistinguishable from magic', and Wood notes of the early shows how 'mixed in with the magic and the marvel was a fear': inventors were not only confused with magicians but also heretics. 59 Hoffmann spoke of the Turk having 'a fearful, unknown power' at its root: La
Mettrie's writings were condemned by the church, and when Jacquet-Droiz took his automaton on tour in Spain, both he and his machine were imprisoned by the Inquisition: the inventor, real or fictional, invoked superstition of engaging dark forces when entering new territories of knowledge and invention. 67 Her desire to comprehend her own internal workings forms the nexus of her response to the tragedy of her wedding day. Stone notes that she 'has stopped time, or so she thinks' in wearing her wedding dress, stopping the clocks, denying the outside world and trying to maintain that singular moment, to be a master of time rather than a victim; the creation of life in a form of her choosing is an equal attempt to re-establish the power relationship and redefine her position. 68 But there is a yet deeper root to Miss Havisham's education and adoption of Estella; the automaton provides a surrogate child. This again is a common interpretation of the male inventor; Wood refers to it as 'no surprise' that so many inventors were men and draws attention to the psychologist's term of 'womb envy', noting that 'the automata of the Enlightenment were frequently designed in the image of children'. 69 For Miss Havisham to be identified with the inventor requires an acceptance of a woman having womb envy, yet given that her character is defined by that one singular moment when her marriage was taken away from her, the ensuing obsession with a surrogate child obtained through other means is less surprising. That Miss Havisham should grow to love her cold instrument of revenge is an indication that a woman still exists beneath the decayed wedding dress.
It is this unintentional emotional tie on her part that constitutes her final tragedy -it is ultimately the same that the other inventors face, when their creations exceed their expectations and turn upon them. Each inventor is blind to the monstrosity they have created until it is too late, with fatal consequences. Aldiss notes that 'the core' of Shelley's novel is 'the experiment gone wrong'; Frankenstein's 'daily fear lest the monster whom he had created should perpetrate some new wickedness' applies equally to Miss Havisham, and in each instance the creation, though initially subservient, ultimately proves dominant over the inventor. 70 The monster tells Frankenstein 'You are my creator, but I am your master; obey!';
Victor is subsequently plagued by the monster until their mutual death. 71 Likewise, the Wondersmith's plans go equally awry and the murderous mannequins turn on him instead; their success is directly due to the criteria with which he made them: 'To stab and kill was their mission, and they stabbed and killed with incredible fury'. 72 That she had done a grievous thing in taking an impressionable child to mould into the form that her wild resentment, spurned affection, and wounded pride found vengeance in, I knew full well. But that, in shutting out the light of day, she had secluded herself from a thousand natural and healing influences; that her mind, brooding, solitary, had grown diseased, as all minds do and must and will If we read Pip as a product, designed and constructed by a mysterious inventor, then it affords the opportunity for a different reading of the android. Estella is an automaton in the mould of Hoffmann's Olympia, and a forebear of the android Maria in Fritz Lang's Metropolis; she is the social beauty who draws the admiration of men whilst compromising their morality. But whereas Estella is, as her name implies, star-like, a sight to be marvelled at but never truly approached, Pip is likened to a monstrosity; his name, as Stone notes, 'means "seed" and "disease"': each hint at his initial smallness and inconsequentiality, followed by a potentially lethal blossoming. 79 Estella defines him as a 'coarse, little monster' (71), regularly an idée fixe.' 84 They are both puppets, both being manipulated by their elders for their own purpose, 'inanimate instruments' as Van Ghent suggests, used 'as if they were not human but things.' 85 The subsequent relationship of the two is reminiscent of the monster's plea for
Frankenstein to make him a mate:
I am alone and miserable; man will not associate with me; but one as deformed and horrible as myself would not deny herself to me. My companion must be of the same species and have the same defects. 86 Only another such creation can understand the plight and heart of the other. In confessing her own unique nature, so different from others, Estella also identifies her resulting connection with Pip: 'I make a great difference between you and all other people when I say so much' Pip's ideas of free will are self-deluding, a necessary sham to conceal his true situation;
yet there is evidence of a subconscious revolution taking place. Peter Brooks argues that Pip's obsession with unearthing Estella's origin derives from his own 'failure ever to recover his own origin', while Carolyn Brown likewise views it as 'a displaced search for his own identity'. 92 Pip believes that they share a common creator in Miss Havisham, using this shared origin as the foundation for their future happiness: 'She had adopted Estella, she had as good as adopted me, and it could not fail to be her intention to bring us together' (205-6). Again, he is reliant on the action of others to bring them together rather than his own initiative. The imaginary student pursued by the misshapen creature he had impiously made, was not more wretched than I, pursued by the creature who had made me, and recoiling from him with a stronger repulsion, the more he admired me and the fonder he was of me. (300-301)
Dickens here identifies the relevance of inventor and creation to his own story, and turns it upside down, implying the inhumanity of the human rather than the automaton. Pip, in likening his maker to the creature, advertises his own self-delusions over who is the monster and who is the man. Yet for the creation to shun the creator is to be expected. We anticipate our creator will be our better; La Mettrie criticized man's presumption in assuming he is the product of a divine creator rather than of the arbitrary creatures of nature, arguing that 'Our pride sets limits where none exist' which causes us to assume that 'here is a cause superior to the one we owe everything to'. 95 While the inventor may inspire admiration from others for the skill of his creation, it is a logical consequence that if the automatons themselves were indeed created as marvels, that they should look with shame, rather than pride, at the inferior creatures who made them. Likewise, as a gentleman Pip should, by the rules of society, be Magwitch's better, and the revelation that he owes his status to the convict is understandably disorientating. He is both disgusted by his creator and forced to confront his own status as a 
VI
Reprogramming Expectations
The classic conclusion for early robot fiction is one in which the 'scientist is rightly punished for daring to usurp the divine prerogative of creation'. 96 How does Great Expectations compare? The fact that the novel has two endings -Dickens's original plan and the amended version under Bulwer-Lytton's suggestion, where Pip and Estella seem to be reconciled -has prompted much critical discussion of the novel's purpose and how either end suits this.
Martin Meisel suggested that Pip experiences a rebirth following his illness, during which sees imagery of 'the womb of his shaping past and the great social machine in which he had been caught up', and focuses on his return to Joe as indicative of his retracing his roots to be born again. 97 Meisel suggests that the novel is already concluded at this point, with either of the two alternative sections being 'a tidying postscript to the ending proper.' 98 In terms of the work as an allegory of artificial life, it is equally true that the book, without the final section, has already deviated from other examples of early robot fiction. Not only has he accepted both his creator and his own status, but also, as Stone suggests, 'One part of Pip's rebirth consists in recognizing and accepting of Estella's true identity', an understanding which distinguishes him from the inability of Nathanael to accept Olympia's inhumanity. 99 But where this novel ultimately branches away from the other early robot novels is that in its conclusion, after the inventors have died, the creations endure. Olympia is suggests that Pip 'is now truly a free man, freed from the compulsions of childhood guilt, and from the unreal aspirations imposed on him': they are providing their own instructions and commands. 100 The reconciliation of Pip and Estella is an indication that they are stepping above their station and their programming -the uncertainty of the future now that they are in control of themselves is reflected in the inconclusive ending.
Brian Stapleford suggests that Shelley had to make her monster so demonic, as 'the horribly indecent and blasphemous' possibility that the creature could prove an improvement on man could 'never have been published in 1818'. It is certainly true that early robot fiction demonized its creations, and that the amended conclusion of Great Expectations, in bucking this trend, has more in common with later robot fiction than its predecessors. 101 In his early years, Isaac Asimov identified two classes of robot fiction: in one corner, 'Robot-as-Menace', that was simply 'a mixture of "clank-clank" and "aarghh" and "There are some things man was not meant to know"', and in the other corner, 'Robot-as-Pathos' where 'the robots were loveable' and the humans were at fault. 102 The is Magwitch, but the statement is equally valid for Estella. 105 Pip begins the novel unaware of his inventor, unaware that he is a creation, and that his initial love for Estella is rooted in how different she is from everything he knows, yet the course of their romance is one of selfdiscovery as he realizes how alike they are. That they find solace in their shared connection, rather than repulsion, refutes the monstrosity of the machine and celebrates its beauty. 
